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Description 
CHUB PACKAGING FILM 

Cross Reference to Related Applications 

[0001] This application is related to United States provisional ap- 
plication number 60/319,768, filed December 11, 2002, 
entitled Chub Packaging Film, naming George Roussos as 
the inventor. The contents of the provisional application 
are incorporated here by reference in their entirety, and 
the benefit of the filing date of the provisional application 
is hereby claimed for all purposes that are legally served 

by such claim for the benefit of the filing date. 
Background of Invention 

[0002] This invention relates generally to a multilayer film suit- 
able for packaging, which film is preferably coextruded, 
and more particularly to a hot blown film suitable for use 
in chub packaging and having improved impact resistance 
both under ambient and cool conditions, interlaminar 
bond strength and seal strength. 

[0003] Certain foods, and particularly meat products such as 



ground beef and other comminuted food substances, are 
commonly packaged in wliat are called chub packages. 
These packages are generally produced at central pro- 
cessing plants operated by supermarket chains or meat 
packing companies. These packages are generally pro- 
duced using a vertical form fill seal (VFFS) process, in 
which a tube is formed from a flat sheet of roll stock film. 
The tube is formed vertically and longitudinally sealed 
with a vertical sealing bar. The bottom of the tube is then 
sealed with a clip applied to the bottom of the tube, the 
meat product such as ground beef is pumped into the 
open end of the tube, and the top is sealed with a clip to 
produce the final chub package. In appearance, these 
chubs resemble semi-rigid tubes with the tubular film 
forming a skin tight layer around the food product. 

[0004] Package sizes may range from 1 to 20 pounds, depending 
on the intended mode of distribution. Pumping equipment 
typically used to stuff the food product into the tubular 
film can place great stress on the longitudinal seal of the 
tube. This longitudinal seal is usually a lap seal. 

[0005] Crust-frozen items have been often used and the harden- 
ing of the outer surface of the food product in the tubular 
casing during the freezing process can produce further 



stress on the longitudinal seal. Thermoplastic polymers 
used under frozen conditions generally become more 
brittle than in cool storage conditions. 

[0006] Successful films for use in such applications include the 

HS660, HS2000 and HS 3000 films produced commercially 
by the Cryovac company. The films are composed of lay- 
flat tubular film. Prior to collapse, the HS660 film includes 
an inner layer of ethylene vinyl acetate copolymer (EVA) 
and an outer layer of polyethylene (PE). The two core lay- 
ers comprise nylon, with an intermediate layer between 
each nylon layer and respective outer layer and inner lay- 
ers comprising ionomer resins. In the case of HS2000, an 
ethylene vinyl alcohol copolymer replaces the nylon layer 
closest to the inside of the structure. HS 3000 is a col- 
lapsed film and includes PA and EVOH. 

[0007] us patent 4,909,726 gives instructions how to make a 

suitable film for chub packaging. The proposed structure 
is a blown "collapse" structure, comprising polyamide (PA) 
and ethylene vinyl acetate alcohol (EVOH). Suitable mate- 
rials for collapse are referred as "ethylene ester copoly- 
mers". A "collapse" film is produced by a hot blown film 
Joined to itself by blocking as is well known in the art. US 
patent 4,909, 726 gives a good description of this pro- 



cess. These structures, mentioned in US patent 4,909,726, 
are supposed to give adequate impact strength and seal 
strength for the specific application. However, these 
structures have the following deficiencies: 

[0008] 1, Polyamide is a hard and tough material, but in temper- 
atures like 0°C or under frozen conditions, it is much 
more brittle than under ambient temperatures. 

[0009] 2. The toughness of the films depends very much on the 
moisture uptake, which is generally a non controllable 
phenomenon. 

[0010] The object of the present invention is therefore to provide 

films particularly suitable for chub packaging in which 

above mentioned disadvantages are overcome. 
Summary of Invention 

[0011] The present invention relates to a plastic film, comprising: 

[0012] a, at least one sealing layer, comprising at least one 

member of the group consisting of low density polyethy- 
lene, linear low density polyethylene, ethylene ester 
copolymers, ethylene alpha olefin copolymers, polypropy- 
lene copolymers or homopolymers, very low ensity 
polyethylene, polybutylene, styrene based copolymers, 
ionomers and ethylene methacrylic acid copolymers; 



[0013] at least one barrier layer, comprising polyvinylidene 
chloride polymers; 

[oo^4] Q at least one intermediate layer, comprising at least one 
member of the group consisting of ethylene ester copoly- 
mers, ethylene ester polymers, chemically modified 
polyethylenes and chemically modified polypropylenes. 

[0015] Thus, the present invention offers a product with the fol- 
lowing advantages: 

[0016] 1, Very good impact strength both under ambient, cool 
storage and frozen conditions. 

[0017] 2. Much more economical to produce. 

[0018] 3, Having improved water vapor barrier properties. 
Detailed Description 

[0019] The invention is a plastic film comprising the following 
components: 

[0020] a. A sealing layer, which may comprise low density 

polyethylene, linear low density polyethylene, ethylene es- 
ter copolymers, ethylene alpha olefin copolymers, plas- 
tomers, metallocene copolymers, polypropylene copoly- 
mers or homopolymers, very low density polyethylene 
(VLDPE), polybutylene, styrene based copolymers, 
ionomers and/or ethylene methacrylic acid copolymers. 



[0021] b, A barrier layer comprising polyvinylidene cliloride 

(PVDC) polymers, including vinylidene chloride homopoly- 
mers and copolymers . 

[0022] c. at least one intermediate layer, comprising ethylene es- 
ter copolymers, ethylene ester polymers, chemically mod- 
ified polyethylenes and/or chemically modified 
polypropylenes. 

[0023] The terms low density polyethylene (LDPE), high density 
polyethylene (HDPE), linear low density polyethylene 
(LLDPE), very low density polyethylene (VLDPE), plas- 
tomers, and ionomers as well as the remaining polymer 
terms are known to the skilled person and are used in the 
present invention with their common meaning in the art: 
In particular: 

[0024] LDPE js low density polyethylene specified in the art by 
densities of 0.915 - 0.940 g/ml. It is a highly branched 
polyethylene homopolymer typically produced by high 
pressure polymerization in tubular or autoclave reactors. 

[0025] HDPE(High density polyethylene) is a semicrystalline 

polyethylene homopolymer having a density of 0.941 g/ 
ml or greater, with a typical upper limit of 0.965. It can be 
produced by various processes like low pressure polymer- 
ization or using single site metallocene catalysts. 



[0026] LLDPE (Linear low density polyethylene) are copolymers of 
ethylene and one or more alpha olefins, the alpha olefins 
typically having 3 to 20 , preferably 3 10 carbon atoms, 
e.g. 1-butene, 1-pentene, 1-hexene and/or 1-octene, 
with a density of about 0.915 to 0.940 g/ml. The molecu- 
lar structure of conventional LLDPE is characterized by a 
linear polymer backbone with little or no long chain 
branching but with some short chain branching. Metal- 
locene LLDPE products are included by the term in the 
present invention. 

[0027] VLDPE (Very low density polyethylene) is a copolymer of 
ethylene and one or more alpha olefins the alpha olefins 
typically having 3 to 20 , preferably 3-10 carbon atoms, 
e.g. 1-butene, 1-pentene, 1-hexene and/or 1-octene, 
with a density lower than 0.915 g/ml. For VLDPEs with 
density less than about 0.905, the term ULDPE (Ultra low 
density polyethylene) is also used. 

[0028] By piastomers we specify ethylene and alpha olefin 

copolymers, the alpha olefins typically having 3 to 20 , 
preferably 3-10 carbon atoms, e.g. 1-butene, 1-pentene, 
1-hexene and/or 1-octene, with a density less than 0.915 
g/ml and typically more than 0.860 g/ml, preferably pro- 
duced by a special metallocene or single site catalyst pro- 



cess. For a detailed discussion on tlie differences between 
ethylene-alpha olefin copolymer plastomers according to 
the present invention and other polymers like VLDPE and 
LLDPE, which are also alpha-olefin copolymers, it is re- 
ferred to US Patent No. 5,283,128. 
[0029] lonomers are thermoplastic copolymers of ethylene with 
carboxy group containing monomers such as methacrylic 
or acrylic acid and then partially neutralized with a metal 
ion. 

[0030] In the films according to the present invention, the sealing 
layer is preferably a heat-sealable layer. 

[0031] In a preferred embodiment, the films according to the 
present invention comprise two outer sealing layers. 

[0032] In a further preferred embodiment, the inventive films 
comprise one barrier layer. 

[0033] In a preferred embodiment, the films according to the 

present invention comprise two or more intermediate lay- 
ers. Preferably, the film according to the present invention 
comprises 2-10 intermediate layers, more preferably 4-8, 
and most preferably 6 intermediate layers. The intermedi- 
ate layers are typically located between the outer layers 
and the barrier layer or barrier layers. It is preferred that 
the same number of intermediate layers is provided on ei- 



ther side of the barrier layer, altliougli tlie present inven- 
tion is not restricted to sucli a structure. Tlie films of the 
present invention may comprise further intermediate lay- 
ers in order to improve selected properties of the films. 
[0034] The intermediate layers (which can also be termed "bond- 
ing layers" or "tie layers") include preferably ethylene ester 
copolymers, thus contributing to and improving the im- 
pact resistance of the film under cool and frozen condi- 
tions. Typical preferred examples of ethylene ester 
copolymers comprised in the at least one intermediate 
layers are ethylene vinyl acetate copolymers, ethylene 
methyl acrylate copolymers, ethylene ethyl acrylate 
copolymers, ethylene methyl methacrylate copolymers, 
ethylene butyl acrylate copolymers and terpolymers of 
said polymers. By terpolymers any combination of said 
mentioned polymers is meant as well as combinations of 
said polymers with other copolymers. An example for a 
terpolymer is an ethylene-acrylic ester-maleic anhydride 
copolymer, which is for example marketed by ATOFINA as 
LOTADER.Particularly preferred are intermediate layers 
comprised of ethylene vinyl acetate copolymers or ethy- 
lene methyl acrylate copolymers. Other possible examples 
of intermediate layers are chemically modified 



polyethylenes, polypropylenes and ethylene ester poly- 
mers like the BYNEL products of the company DUPONT. By 
chemically modified is meant e.g. acidly modified, for ex- 
ample acid modified polyethylene or acid modified 
polypropylene. Acids which may preferably used for acid 
modification include maleic acid, itaconic acid and anhy- 
drides thereof, acrylic acid and/or methacrylic acid. 

[0035] In a preferred embodiment of the present invention, the 
sealing layer comprises an ethylene-vinyl acetate copoly- 
mer, an alpha-olefin plastomer or a combination thereof. 

[0036] In a preferred embodiment of the present invention, the 
barrier layer comprises one or more polyvinylidene chlo- 
ride polymers selected from the group consisting of 
methyl acrylate-polyvinylidene chloride copolymers and 
vinylidene chloride copolymers, wherein a film comprising 
a methyl acrylate-polyvinylidene chloride copolymer is 
particularly preferred. 

[0037] In addition to the contribution to the impact resistance 
and abuse resistance of the final package, intermediate 
layers can preferably be used to carry a pigment in a pig- 
mented film. For example, a white pigment containing ti- 
tanium dioxide can be included in the layers so that the 
pigment will not have to be included in the heat sealable 



layer. A preferable material is SCHULMAN 8000RC mate- 
rial, comprising 70% white Ti02 pigment. In another pre- 
ferred embodiment, the intermediate layer(s) consist(s) of 
said polymers and thus contain(s) no further additives. 

[0038] Various additives such as slip agents can be added to the 
heat sealable material of the sealing layer in minor 
amounts, for example between about 5 and 10%, suffi- 
cient to provide the machinability or other desired prop- 
erties depending on the end use of the packaging mate- 
rial, and the particular equipment in which the packaging 
material of the present invention will be used. A particu- 
larly useful additive for the purpose of the present inven- 
tion is FSU 105E from Schulman, including a percentage 
5% of erucamide and also 10% of natural silica. In another 
preferred embodiment, the sealing layer(s) consist(s) of 
said polymers and thus contain(s) no further additives. 

[0039] In a preferred embodiment of the invention, the films are 
irradiated preferably by e-beam or gamma irradiation. Ir- 
radiation adds to the stability of the final pack, by adding 
stiffness to the plastic film. 

[0040] The thickness of the layers in the films according to the 
present invention can be adjusted by the skilled person 
according to demand. However, it is preferred that the 



sealing layer(s) has/have the largest thickness of all lay- 
ers. Particularly, if two outer sealing layers are used the 
thickness of the outer layers preferably makes up more 
than 50% of the total thickness of the film. 

[0041] In another preferred embodiment of the present invention 
the films consist of said at least one sealing layer, said at 
least one barrier layer and said at least on bonding layer. 
In another preferred embodiment, the barrier layer con- 
sists of polyvinylidene chloride polymers. 

[0042] The films according to the present invention can be pre- 
pared according to standard film making techniques 
known to the skilled person. It is preferred that the multi- 
layer films are prepared by coextruding and hot-blowing. 
Thus, the films according to the present invention are 
preferably coextruded films and more preferably hot- 
blown films. 

[0043] The present invention also relates to the use of the films 
of the present invention for packaging applications, par- 
ticularly for chub packaging applications. 

[0044] The present invention also relates to chub packages made 
from a film according to the present invention. 

[0045] The present invention will now be explained with refer- 
ence to the following examples. However, it is to be un- 



derstood that the present invention is not intended to be 
restricted by the following examples. 
[0046] Example 1 

[0047] A hot blown film according to the present invention in- 
cludes: 

[0048] 1, An outer heat sealing layer, comprising: 74% of an al- 
pha-olefin plastomer copolymer. The plastomer is Affinity 
PL-1880 from Dow having a melting point of QQ'C, a den- 
sity of 0.902 and a melt index of l.Og/1 Omin; 24% of an 
ethyleneacetate copolymer EVATANE 1003 VN4 material, 
having MFI 0.35 and 14% VA; 2% of slip additives and 
polymer processing aids. 

[0049] 2. An adjacent layer (intermediate layer), comprising EVA 
copolymer ELVAX 3165(DUPONT), having 18% VAand 0.7 
MR. 

[0050] 3, An adjacent layer (intermediate layer), comprising EVA 
copolymer ELVAX 3190(DUPONT), having 25% VA and MFI 
2. 

[0051] 4_ An adjacent layer (intermediate layer), comprising 70% 
of EMA copolymer LOTRYL 29 MA03, having 29% MA and 
MFI 3 and 30% of EMA copolymer LOTRYL 24MA005, hav- 
ing 24% MA and MFI 0.6. 

[0052] 5_ An adjacent layer (barrier layer), comprising PVDC 



copolymer, namely XU 32019.1 OL material. This product 
is a MA-PVDC copolymer. 

[0053] 5, An adjacent layer (intermediate layer), comprising 70% 
of EMA copolymer LOTRYL 29 MA03, having 29% MA and 
MFI 3 and 30% of EMA copolymer LOTRYL 24MA005, hav- 
ing 24% MA and MFI 0.6. 

[0054] 7_ An adjacent layer (intermediate layer), comprising EVA 
copolymer ELVAX 3190(DUPONT), having 25% VA and MFI 
2. 

[0055] 3, An adjacent layer (intermediate layer), comprising EVA 
copolymer ELVAX 3165(DUPONT), having 18% VAand 0.7 
MR. 

[0056] 9, An outer heat sealing layer, comprising: 74% of an al- 
pha-olefin plastomer copolymer. The plastomer is Affinity 
PL-1880 from Dow having a melting point of 99^, a den- 
sity of 0.902 and a melt index of l.Og/ 1 Omin; 24% of an 
ethyleneacetate copolymer EVATANE 1003 VN4 material, 
having MFI 0.35 and 14% VA; 2% of slip additives and 
polymer processing aids. 

[0057] The corresponding thickness of each layer of the structure 
is: 

[0058] Layer 1, 20 microns 
[0059] Layer 2, 3 microns 



[0060] Layer 3, 4 microns 

[0061] Layer 4, 1.5 microns 

[0062] Layer 5, 5 microns 

[0063] Layer 6, 1.5 microns 

[0064] Layer 7, 6 microns 

[0065] Layer 8, 8 microns 

[0066] Layer 9, 19 microns. 

[0067] Total thicl<ness: 68 microns. 

[0068] EXAI\/IPLE 2 (Comparison) 

[0069] For reasons of property comparison, a collapsed product 
comprising PA and EVOH as components, which compo- 
nents are also part of a product taught in US 4,909,726, 
was produced, comprising: 

[0070] A first layer, comprising 83% of the ethylene octene plas- 
tomer copolymer AFFINITY PL 1880 (having a density of 
0,902) and 17% of the ethylene-vinyl acetate copolymer 
EVATANE 1005 VG2 (having 5% VA and MA 0.5). 

[0071] A second layer (tie layer), comprising BYNEL 30E671, a 
chemically modified EVA copolymer. 

[0072] A third layer, comprising 6/66 copolyamide 2030CA from 



Mitsubishi, liaving viscosity 4.5 and 85/15 ratio between 
polyamide 6 and 66. 

[0073] A fourth layer, comprising EVOH copolymer SOARNOL AT 
4403, produced by Nippon Gohsei. This copolymer con- 
tains 44% ethylene. 

[0074] A fifth layer, comprising 6/66 copolyamide NOVAMID 

2030CA from Mitsubishi, having viscocity 4.5 and 85/15 
ratio between polyamide 6 and 66. 

[0075] A sixth layer, comprising the tie layer BYNEL 30E671, a 
chemically modified EVA copolymer commercially avail- 
able from DUPONT. 

[0076] A seventh layer, comprising a blend of 89% LLDPE ethy- 
lene octene copolymer DOWLEX 5056E and 1 1 % AFFINITY 
EG81 50, which is ethylene octene polymer with plastomer 
properties. Both products are commercially available from 
DOW CHEMICAL Company. This seventh layer is used as 
collapse layer, so that the total structure is 14-layer. The 
collapse structures are explained in US Patent 4,909,726 
attributed to Grumman. 

[0077] The thickness of each layer according to example 2 is: 

[0078] Layer 1, 8.8 microns 
[0079] Layer 2, 2.6 microns 



[0080] Layer 3, 3.7 microns 
[0081] Layer 4, 2.6 microns 
[0082] Layer 5, 3.6 microns 
[0083] Layer 6, 2.6 microns 
[0084] Layer 7, 3.1 microns. 

[0085] The tliicl<ness of tlie single ply is 27 microns, so the total 
thickness of the collapsed structure is 54 microns. 

[0086] The total thickness of example 2 is less than example 1, 
based on a raw material cost calculation which allows the 
increase of the thickness of structure 1 (comprises 
cheaper raw materials). This means that approximately 
the same costs arise for the two films, even if more mate- 
rial is used for the films of the present invention. 

[0087] Test Results-IMPACT 

[0088] In order to test the impact resistance of both films, the 
following method was used: 

[0089] A dart drop device was used according to the ASTM 

D1709, only instead of making the drops under ambient 
conditions, the film was chilled by C02, so that the mea- 
sured surface temperature of the film is CC. This test 
simulates in a very good way the impact properties of the 



film under the real packaging temperatures of a chub 
product. 

[0090] Example 1 was found to be at 450 grs according to the 
aforementioned method. 

[0091] Example 2 was found to be at 210 grs according to the 
aforementioned method. 

[0092] Although the film of comparison example 2 is not as thick 
as film 1 according to the present invention, it is never- 
theless surprising that the impact resistance more than 
doubled, which could not be expected by a mere increase 
in thickness from 54 microns to 67,5 microns. 

[0093] Test Results-WVTR (Water Vapor Transmission) 

[0094] Example 1 was found to be 2.5 gr/m2*24h*bar, at BS'C, 

90% RH, according to ASTM F 1249. 
[0095] Example 2 was found to be 10 gr/m2*24h*bar at SS'C, 

90% RH, according to ASTM F 1249. 
[0096] Water Vapor transmission is important in this application, 

because it keeps water into the pack, leading to reduced 

pack losses. 



